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^ S/ y Z3 >M±(C C V D i/ U 3 ^^{tJ^lK S:;t f S U n > X - y>T'$) o T, 

1 xlO^^atoBs/cm^JBlTT-fey, i/ U 3>^fKi^lKi:#^ffi£/U 3>Mi:<D|?® 

U 3>S{C^1^g^f 6#-^fte/U n>P|J<Z):J<n >?g^lC*f-r Sit^)-*^ 1 XlO^^atoB 
s/cii|3;j<-p -e s i ?: i: f -5 2/ U 3 > >^ a: - /N. 

xiol^atoms/cm^JU^TT'fey, J/ y 3 >^-f[:#rKi:#MSe^ y 3>Mii©#MS: 
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[0 0 0 4] 
[0 0 0 5] 

;&^^ai-y\*M:6^^l^as lyings) tcffi»-t-5i:. 

ohm. co{CffiS-r^C7)T% A;i/^(Dm^fiSt;*(Dtt3&Uohm- cmJ«±(Z)^a:-yNT 
{t. -r A X y ^ ti S ^ a: - /n^HM ^ U (;[)^gj S: * t" o 
[0 0 0 6] 

^■^tctj;. PB s]KS:?^^'t^^^'i^x-yN^®jc>hf*b;t/JfD>tj;PB S]^?g 
^XS^-^CDftOnifcf ^:^^>-v;i/M^^XSTC?)Jll^ffia<7)^(C^tCP B SK* 
tCffiKt-^o tfe. ^^SV•v;l'SS:^S$-&^^^^=ES^C7^fD>;b^#^1■ 
'5 i: M CO ^ S ^ CD iD ^ J c J: o T r ti & (?) n > 5S ^ t j: * S X tf ^ * S/ -v ;i/ S (5D 

[0 0 0 7] 

$ e^JC. xtf^;^>>Y;i/^x-7\(Djgii(cfeW§xbf^:3f^'^;bS^S^tctj: 
, *®CDPB SK;0^#tC^x~7^^3SSP^C^3V^T. ^;^^W<3D^^**;^ J: o T 
X-/f->^r$:txXKffC0;FM{t^^ffi<Dm*l;b^^C-5r^>^^fey, ^^^gg^^ 
^Bfl^'^PB SK<D±fC$e){CCVD (Chemical Vapor Deposition) StC<fco 
T^/U=i>g6>ft^©M (CVDS/U3>S?>fti^ll) ^m^^^Ztmft>tl^f)^ 
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[0 0 0 8] 

±M L fcSe* © raS^. $: P B S ]K#x tf ^ ^ J/ -Y ;i/ I - © S: M fc t o 

(Dm^3im^m-tm.mmt^. (a) tts/un^'^ai-Aw, (b) tti/'jn^"^ 

a:-7\W{C#^^$yy n>S6 2 Sr^^mUfc^^ffi. (c) tt?>c®nilf ^ 
M^;RXg(cfcltSJ:iRLfc3:.y5^>'^r$:|S5ih-rs:t«> (b) (Di/V ^i- 
/NW®=g'®©#^g$yi;3>M (PBSM) 6 2J:{C3P,lCCVDi'Un>®Eft 
ifeK6 4 S:?g^Lfe*^ffi, (d) n>^7x-/N®*®®#MSS/U =i>M 

6 2 $:BS?*bife*^ffiS:tX (e) ( d ) CD4^MA^ e, t"J 3 > x -^NCD^® {Ca: 

[0 0 0 9] 

i/y 3>^7x-/NWi:#^ge/y r3>M (PBSK) 6 2®#ffi7 OjC/j?D>B 

i)^ftmL, mio (b) ] , ^xiz^ #i^S5/y 3>»6 2 i:c 

VD]K6 4©|f.ffi7 2{C/Kn>Bffl?§^*t|g^-fS [010 (c)]. J/ y n > 
^7x-/\W®*®®#MSi/y n>»6 2 [010 (d) ] , S b 

7 2^C#^ELTV^fe/}^□>B^i±i:LTPBSJK6 2®p^a5{CS£^L, PB 

6 2CD^<|tS:?5^b, ^aymm^tlfcPBSme 2 aHf^-oXhtt) [010 
(e) ) . 
[0 0 10] 
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oT. ^7ai-/\J:(D3Kn>M(Z)M€(CJ;oT3KD>^^l55ih(D^a&^f 
[0 0 1 1 ] 

':7a:-7N>K^». ^M^fi^Sr-g-t;) tCfeVATffiffl-r 

[0 0 12] 

fci^Tv^^„ mil {cfcv>T 1 2(i^ V i 4 ^^^-T-s^M^^T^ 

U->;i/-i^l 4 WJCti#acD^a:-/\^[LS^. H^M(5DS-&tC tt. CVD 
«IiS^l 6. CVDiPft^lS. PBSK?^^^2 0. PB S^«c^2 2;&^^t^ 
e>tiTVN§. .hgB^^l 6, 1 8, 2 0. 2 2(Clj: 1 XtiSiStCDaiTSSAP;^^^ 
ite)tlTfcy. ^oiTtiSAntCt^aiTr^'f 1 6 a, 16 b. 18 a, 20a 
, 20 b, 2 2 a*^^g$tlTV^^. 
[0 0 13] 

7L\t. ^CVD«ta^l 6JCti. CVD^amfSfe^«i2 4. fgjS«i2 6S:OJ^^ 
ffl^U->^-X2 8:6'^Sa^^tLTV^^. SC VD^^^ 1 8 {Cli, CVD^S 
3 O^^Ke^nXVx^. KPB SK?g^^2 OfCli. PB SK?gMg;l&^?^«i3 2 
. ^««i3 4a:tK««M^U->^-:;^3 6;^)^ffiff$tlTV>-g>« KPBSiPf*:^ 
2 2tCii. PB S^g3 8;b^IB«$4xT(^^So ±iB#^S24. 2 6, 2 8, 3 
0, 3 2, 3 4. 3 6, 3 8<7)a:TigAPtCJixr 2 4 a, 26a. 2 
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8a, 30a, 32a, 34a, 36a, 3 8 a tiT ^ o 3 2 It^ V 

^3 2\tm^mn>(^A 3JCg^$4xTV\^. 
[0 0 14] 

Umm^mm:4. 2 2l^i^l:nT/^'-f >^4 6T^SMSn. S>FM^K^£^e4 2i: 
^mm^ 4 ^Ji^2:i:TA-f :/4 8 T'S^$ 4xT Vn^. S^^«i4 4 ilJiiabfc 
^ y->;V-i^l 4C^:&^C0a:TSSAPtC®«$tV7^#XT:7>r 1 6 a, 1 
6 b, 18 a, 2 0 a. 2 0 b, 2 2 a i: l±|| 3 oiT :/ 5 0 "^g^^^ tlT 

[0 0 15] 

M^^iltS4 oiin:T^A{fflfcn-;i/:7>r 9 9. tfi^i|g:7>r 5 2. oir 

^ffifi!ltc:7r>5 4 Sr^UTV^^, S^M^IS^*^ffi4 2 li. NOx^ttKSOx 
AfiI:7T>5 6, ??C{Cy 9 8. n:T^ffifillJC(4Jffi|g:7-<;i/^ 5 8^W 

[0 0 16] 

^1^^(d:^t^W«S4 0, :^MifeK5*SS4 2S:tK^M«a4 4 $:J1*J. oVNT#:nT>^ 
-f>a/^16a, 16b, 18a, 20a. 20b, 22a$::^bT. CVD^JS 
^16. CVD^*ftl8. PBSK?^^^2 0, P B S^*fls: 2 2 OP^SPtC-^- 
[0 0 17] 
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3177^ JfUH 2 6a $:^bT^il«i2 6 {C, a:T:7 ;Ui5f 28a ?:/^LT^^ffl 
U 2 8 fC, XT^W ;b^Jf 3 0 aS:/hbTCVDSg3 OtC, 

3 2 a 5:/rbTPB Stu^#«i3 2 »C, :r.7y^/v^ 3 4a $::fi-LT^jS 
a3 4fC, XT:?-*- ;i/^t3 6 aS:^bT^'gffli^«J->:;r-X3 6{C, RXfjiy 
y^/Vit3 8 aS::^LTPBSS«3 8 ^^^C-e^^^:tl^*^^l, ««{CaiT#^ffi« 
^1^3 9{cSFffi3*VS. fiL, Sfc?^*i2 4, 3 2*^e.{i-^$ii[«fi^^3tVCVD 
^«3 0*^e,^i^«A^Sf»$tl,S. xTSfffiffl^ras 9 {C#ffi$^fca:Ttt«i^ 
»^#:©*5j 8 0 %@|gT% iHlJtKffl/t-f >^4 3 S:MT^ 2 xTA^' :/4 8{CM$^ 

[0 0 1 8] 

, 16b, 18a, 20a, 20b, 22a, 24a, 26a, 28a, 30a 
, 3 2 a, 3 4 a, 3 6 a, 3 8 a {C»U L P A 7 ;i/ iJf H**i«S** 
^^tt«, NMO-3 20) *^fflV>e>tlSOD*^a^T'*S, Z.(DVLPAy^JV 
*^i3K^>S:|g^S■rs^itgS:;tL;a;^^^^:^T-^;<, ®fC5jfn>?:fita}-rsfc-€-4x 

STC-5 6-9 5) %mmiz^n>^^^t?>mm^mhXi3^-§r. jKn>?: 

[0 0 1 9] 

4tttll2 7 2 3 7 8 7#^^) (D^x% *f n >CD^i^^;K?* i: ^ U - 
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[0 0 2 0] 

>> U n > a: -/N^tl?x tr ^5f ^ 2/ ^ ;i/ i - /^ bT^jg-r S z: i: lc^^(» b 

[0 0 2 1] 
[0 0 2 2] 

Xv«4:J)-*f«S) {CT4)-«f-r-g>*fCj:»J#H^4i®Jifn>J§a[5:?KI^b. rw^K 
[0 0 2 3] 
[0 0 2 4] 

(ins ?:«isi-r ^ fe«)®^«] 
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[0 0 2 5] 

^/Kn >*<^)S«BaMttTcD7^*;l/^ S/U zjyrpoii^u y(DmmzMt^m'^if i 
X 10 ^^a toiis/cii^J« rx*&^Zti:mWitt^. 
to 0 2 6] 

[0 0 2 7] 

^(D'^mz^^^t/VnyM^^'t^i^V 3>xe^^$/^;i/^ai-/NT-feoT 
iziB\^^:^uym<Dmi5:mSizif\^mt^m^tyV:jy^0-j^vymmizMt^m 

^ii^ 1 Xl0^^atoms/cin^J«TT'S>'& r ^^mtt^o 
[0 0 2 8] 

*%«ac^ y n > ^ X - /A con 4 CDM^frj:. C V D ^ y n ^Kfti^K 1 

j^mo.bfi mpqom^Biyv n yM^(D^^v ymmomMizmt^^'^jv!^ y 3 

>nfj(03Kn >iigJCMl-Sii4^A'! 1 X lO^^atons/cm^JEATT^fe^ C V D y n > 
[0 0 2 9] 

*»Wos/y n>xtr^*s/^;i/^x-Acon2<D^^ji, s^oDWffijccv 

DS/y n>^>fbifefllS:;tf ^i>y n>xif^:3t:i/^;i/i:7x-AT^oTCVDi/ 
y 3 >^^fc^feKi: c^#ffiS«^o.5 A mi^(D#^ffii/ y zj ym^^o^u ymm^ 
^Mlzmt^m^tyV nyrpay^uymmzMt^m^ifii xio^^atons/cD^jijj^ 

[0 0 3 0] 
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nmh. 0mBm^(D:^uymmit. ^ff^L<Ji5X10^^atoms/cm^JL^nF. <fcU 
if* L < 3 X 1 0 ^"^atoms/cm^JEAT. :Rfe^f * L < 1 X 1 0 ^^atoms/cm^JgAT 

[0 0 3 1 ] 

U =2 >M U n >M±tc C V D i/ U n >ge^tii^M Sr^t* S ^> 

3Kn>jgS{C*ft- '&itf>*'^l XlO^^atoms/cm^jei^TT'fey. S:/ U 3 ^ 

^f-r -5 m-^'ti^ 1 X 1 O^^a toms/cm^je( T T * -5 CI t ^ i: f S o 
[0 0 3 2] 

^S/ U =f >M U n >M-hJC C V D U n ^K^bifeKSr^-r-S U n 
V::J>^<D:^uymmzM^^m^ti^ 1 X10^^atoms/cm%T'^S> tl, n> 

[0 0 3 3] 

X lO^^atoms/cm^JLJlT ^ S S *f L T # & -5 o 

[0 0 3 4] 

10^^atoins/cm^JLilTT'^^8gtSJC*fLT#tC*J»T*fe^o 
[0 0 3 5] 
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*«^® £/ y 3 > ^7 X - )\oimm.i5moi% 1 <omm\t. ±ib l fe 5/ y n > ^ 

3? y a S: « d 3 i: i: t S . 
[0 0 3 6] 

fei/Un>Xbf^5?=^J/'V;i/>>x-/\SrKJg-tStCS>fcy, sKn >SS*! 1 Sng/m^ 
[0 0 3 7] 

*^ 2/ y 3 > x - A osit:&ffi®^ 2 (Dmmt. ±ia l t £/ y n > ^ 

[0 0 3 8] 

*^ W® i/ y 3 > X tr 4t ^ i/ -V ;i, X - A ® gii;&&® H 2 ® {±, ±iB U 

t^/y3>xtf^^:^2/^;^c?x-7^S:|g5g-rs^c*fcy, #i^^i/y n>s®?^ 

[0 03 9] 

*«q5® y 3 > X - A0SgJi:&&®S 3 fflffi««, ±iB b y n > 1^; X 
- A S: SJt 1- S tC y , C V D S/ y n >SSft ifelS® S: jJC n 5ng/ 

[0 0 4 0] 

*«^®e/y n>xfcf^r:^Pt/v;u';7x-Affl«5i;^ss®»3®®^ii, ±iat 

fci/y3>xtf^?^i/^;i/^7x-AS:SgJi-tS{cS,fcy, CVDi/y n^^^ti^ 
K®^K?r3Kn 1 5ng/m3£|-fC®#H»T'=f? ^ ^ i: t .So 

[0 04 1] 

*««9® i/ y 3 > X - A®i?ii;& js®^4 ®ffl«tt, ±ia L y n > X 

-ASrSii-rsicfefey, d^n^fflftf^MSri xio^^atois/cm^j^^TfcSlMbt 
[0 0 4 2] 

*«?a® i/ yn>Xl:^^f:^r2/^;i/-?x - A®Sgig*&®|g 4 ®ffi«{i, ±m b 
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[0 0 4 3] 
[0 04 4] 

*^reco^ u ^ u - >;i/--^<7)#H^(t'<^3Kn >iSS*^ 1 5ng/ 

[0 0 4 5] 

L^mi^. w^m^is^ ffim^mm tm^ v -yjv-i^t.m'y /^^mm 

[0 0 4 6] 
[0 0 4 7] 

[0 0 4 8] 
[0 0 4 9] 

[^^aoiissoDj^^] 

[0 0 5 0] 
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CO If ^ ^ ^ ;i/ ^ :ii - y\ (DSit^JHa Sr^-Tfi^HT- ^ . 
[0 0 5 1] 

-/^SitxsT% ^>ur3>#^s>r>=r^y h^sstcj:*;. x^>f>;, testy. 

[0 0 5 2] 

102li. PB S]K?^^XST\ Mx.tiK^S0. 2 — ITorr. 6 0 0 — 70 
^«fffi$i±T, M^O. 5 — 2 AimCDPB S]^6 2 $:?^^-r^o *569!{C^lxT 

y=r>M (PBSK) 6 2co#ffi7 0{cfet1-^/Kn>j^^5rffliM-r^ri:;&^T*^ 

-So 

[0 0 5 3] 

3C0#^J:ia#S7 OjCfet'?^3KD>??^$:fflJML5t#^SS/y =3>S6 2 S:^ 
t^t^t^yy n>l:7al-7^W$:#-5 - i:;b^T^^^ [H2 (b) ] « 
[0 0 5 4] 

10 4tt. CVDtyV:=iymit^m(Dm^JimX% Mx.tf^^ffiT3 8 0-5 

0 or-^s i H^Rzfmm^m^K ^v:ny^3L~^\^N(D'nmm(DPB sme 2 

CD±:{Ci/y zr>K>ftifeS:;^ffi$i^, i^^O. 2^2 /xm<DCVDyV Zl^mit^ 
K6 4S:Jg^-r^ [H2 (c) ] . *#6^tcfeVATti. ZICJ^C V D y n >^ffci 

V^Tf^^0O;^)^#@^:T'^^. r:}XJCj:oT. P B S M 6 2 C V D ^ y ZI >^>fb^ 

K6 4 (D^mi 2izis»^ji^uym^^iiimt^z,t:i}-x^^o 

[0 0 5 5] 
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S/U 3>S6 2 S:|g?*bfe«& [02 (d) ] . WMiZP B Sm6 2 RZJ^CV D iy 

y 3 >^-fb4^^ 6 4 ii^Uir^ 'J 3 > X -/nwcd*® tcMx.tf :^:aETi000'~ 

1200"CTS i HC IgfcHgWti-^^^lcSrtiSLT^^a — l 5 ^nCDaitr^ 

A'MG e^J^^-t^o ^ncD^. I!t®7 0, 7 2 {ceit-&#n>?^§^5b^2|s:^^®:?^ 

^6{CtJeoT-eC9#**$: 1 X 1 0^°atolls/c«2Jg^7^(c^fg$^^T^^Si:PBS]K 
6 2^®3j<n>SiiS:tt#^S®ct»<D3}?a>?iS (M;^.«3 X 1 0 ^^atoms/cm^) 

[0 0 5 6] 

S [B2 (e) ] . 
[0 0 5 7] 

[0 0 5 8] 

[0 0 5 9] 
[0 0 6 0] 

*5§^0D^"J->;i/-AfflSM^f|l 2 a®aSBl±, iSe^RISfill 2{ce(-^Sa: 
T:7-< -rt/^f 1 6 a, 16b, 18 a, 20a, 20b, 22a, 24a, 26a 
, 28a, 30a, 32a, 34a, 36a, 3 8 & IZi^^T^U > 1/ ;\/ 
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^16x, 16y, 1 8 x, 2 0x, 2 0 y, 2 2 x, 2 4 x. 2 6 x, 2 8 x 
, 3 0 x, 3 2 x, 3 4 x, 3 6 x, 3 8 x, $:MV^. ^ ^iZtpj^my ^ ^ b 
2, 5 8tCf^;iT7Kn>U:7.4^ffitg:7-f 5 2 X, 5 8x?:MV^. ^uy^jv 

^9 8. n-;i/:7>r;i/^ 9 9 tcf^x.TjKn>i/x:/i^>'Y;i/^ 9 8 x. ^uyu 
xn-;b>'^;i/^9 9xS:Mv^. -fc^J:. ^^^^4 0 oO/Ka > ixxcfifttg >'-f ;i/ 
^ 5 2 x(^T8S^fc;Kn>®«:7>r;i/^$?4 Ox^rigtt. ^^«i4 4CD7Kn>u>^. 
tt'ffite:7>f 5 8 xcDTSgMJC3}fn>'PK»>^>r 4 4 x $:®J:J';i^3^7?^^ 

o 

[0 0 6 1] 

n>l/'X7-r;i/r? 1 6 X, 1 6 y, 1 8x, 2 0 x, 2 0 y. 22x?::^LT, 

CVD^aa^l 6, CVD^<if:^18, PBS]KJg^^2 0, PBS^Pf*:^2 2 

[0 0 6 2] 

#^fC^A3:nfca:Ttt, JKn > :7 W 2 4 X i:-rtVXmii^m2 4 IC, 

8 x?::^bT«'^flii' y-^r^-X 2 8 1C, 7^U> UXy ^ Jl^ 3 0 x 5::f^tT 
CVDS«3 OIC, 3jfn>l/;^7-f>n/^ 3 2 x LTPB StaSt?*-ti3 2 {C. 
3Kn>l/:;^7>r;i/* 3 4 xS::/J-LT^«*i3 4 tC. /KD>l/:^7-f 3 6 x$: 
:^LT««m^U->:;^-:x.3 6fc, 5:Uf;|fn> 3 8 xS::^LTP 
BS^a3 8 p^tC^ti-f ^^^A^^^> «^icn:r#ffiffl^ig3 QizmiH^tl^, 
[0 0 6 3] 

Mxtt, St?^«|24, 3 2*^^l±-a5®3iTtta;«#P*tSt1„ CVD^BSO 
%t.itV. laflRMA-f :3'4 3 ?:iloTI|2 3:TA-f :/4 8}C^3tl, ffipJSStl 
[0 0 6 4] 
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[0 0 6 5] 

_hf3#D>l^:^:i^T:7^ ;L'^ 1 6 X, l 6 y, 1 8 x, 2 0 x, 2 0 y, 22 
ATMMF-3 1 -P-B) /KD > Ix':;^. 4iffitg:7 5 2 x , 5 8 x 

hbTJi. 7Kn>i^x*ttlg:7>r;i/^ ( H *Mm«S^^*tS?. eml-5 6-9 
0) S:fflv^. 3}<n>i/;^n-;b>'>r;v^hbTiiDSR-3 4 OR-TH-c- 
2 $ e3jC3Kn>®*:7>f >n/^ 4 0 X, 4 4 xi:bTti> jI^d (0 
:^Mmm^^i±m. ACS-31-Q-b) S:Mv^tl«<fcv^. 

[0 0 6 6] 

[HJSM] 

[0 0 6 7] 

M^bfcSSa^CDfeCSD^^fflLfc) $:fflV^. i^il^<^)®*$:7 0 0 Ob 3 /hr , 
Bi3^^n.BKMV 2 0 — 3 OmmHgOODSDBt. ^ii^C^MrftS: 3 7 5 0 O n^/h 
r. JBE:ijS:^1^^ffiJC*fb 2 5 — 3 5omH20CDjDffi^ ^tt^ ^ U - ^'^I'-i^OD^ 

F^flE$:3. o~4, 0 miiH20 (c^^ b. y >( ;v^m^(D:^u ym&^m&ht=i 

1 5ng/ID^JejlT^CWfflI$nTV^fco * ^ U - A -f ^ 0 

[0 0 6 8] 
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#sp 1 1-2 7 7 2 5 



[«1] 





(ng/niM 


(ngV) 




10 — 3 0 


2 — 10 




5-25 


2-10 




2-10 


2 — 10 






4 — 13 



[0 0 6 9] 

•UTi^mM (-f >tf>i»-S:M^^fexT®5l*S;) 

• iJ-:v7';i/tulBiJDiS^** 2 o»i 

• •y->y;i/ft0J£R*t** mi 7. 5ml 

• 1 "MJIi/Bin 

■ 4hrs 

• : I c p -M s mmi^-^zf^x^nt^vrm) 

• m^m^ MICROMASS^t^. PLASMATRACE 2 

[0 0 7 0] 

i/U 3>^;x-yN, i[g2 00«iai, CZ-PS, 8-1 5fi -cm, ^Sf|l|< l 0 
0> 

<PB SKJ^^XS> 

t&Sfejt: SC-1 (7>^-T, iiS?ft**, *) ( 

. (mm) 1. 2 Am 

[0 0 7 1] 
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HS^Ml U ->;i/-/^#H^T (/Kn>?gS4-' 1 3ng/m^) tC^SVNT. 

^?:SIMS IMS-4F. ^ : >t£v*:?t :*ftt) $:MV^T^TV^. 

COiK*$:04 ^CzF^bfco 04*^b?ae>*^^cfce)lC. PB SK*COJKn>Jg||t±l 
X 1 O^^atoms/cm^jeJ^TT^fey. PB SmtM^t/ V (Dm^il^t^m I MmCO 
#ffiifi«§SrttCfet1--5 3KU>^»S 6 X 1 0 ^^atoms/cm^) \tZ,<D&mMlCi^ 
M*r^»«#^a^/Un>tfJ(D/Kn>SS 1 X 1 0 ^^atoms/cm^) i:yffi;< 

(«4^{iv>r'^x) , mi:^<i^m'r^PB sm^(D:^uymm (*&ixio^^at 

oms/cm^) JC^TLT. ^(D^ltbX 1 0 ^^atoms/cin^"eS> -So 
[0 0 7 2] 

8e*CD#H^T (tKD >JSS5 0 — 8 Ong/m^) ^CfiV^T, ISiSgM 1 i^ilCD 

ItmS X 1 O^^atoms/cm^T'^ U P B SM ilSSi/ U H > ©JKIf.Sr'g-tf*! 1 jtt m 
<Z)#Mia^MP^C555Kn>^gSli*?j3 X 1 O^^atoms/cm^T'^lvg'r^PB SSRtf 
$/U =I>*^ffiJC^t- a^SSCDifSnii 1 X 1 0^^atoms/cm^S:^i^*^^CMx.Tl^ 

[0 0 7 3] 

(^JgM2 : SlgiMl CD#ffl»TtCfeit-5PB S C V D^HS) 

e/Un>^a:-y\, «:g2 O Omm. CZ-PM. 8- 1 5 Q • cm. ^ffiW <1 0 
0> 

<PB S1K^^XS> 

mm^i SC-1 (T>^-T. jg^fb*^. tK) ^^>^^yS?Jft?#^-^SC-2 ( 

PBsm?^«: cum) esox:. (^r^) 3. 5^^. ^y^^ 
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> . (mm) 1 . 2 /im 

[0 0 7 4] 

<CVD^!13SXS> 

mm^: sc-1 (r>^-r. jg^ft**, -*#7-y^sfej^-^sc-2 ( 

cvD^m-. (iSS) 4 3 01C, (©ra) 10^, 

(D^^, (K^) 0. 3 Am 

t^r^fc}f^: sc-i (7'>^:^t, *) -^sc-2 mm. mmityii 

llOOr, (^|^) 10^. (Rl&if^) ®h 
y f^nn$/^>®*^, 5. Da in 

[0 0 7 5] 

2 0 % H F ^?ST'^iS¥|gt5S b MiP* ® P B S U 3 > tfi ® 

3Kn>iig©Sif^S:|gJSMl t|^^{C^fv\ ^®i^*«:0 6{Ca5bfc„ 
[0 0 7 6] 

0 6 *^ p, ^ ^ <fc e) fc, n >}6^ c V D u 3 >®?fb%K?^^^©Jni^{c i: 
B SKi:a«#^ai/Un>i:®i||^$:-^tf*ii MB©IS®3J?P>?i|g«*«j6 x 

1 0 ^'^atoms/cB^T'^gf ^ P B SKif ©jjfn (*<; 1 X 1 O ^ ^ato.s/ca^ 

) tC^^L, -^-Cit^J-ttl X 1 ol^atoms/cB^j; X^l^g^f U 

=l>tfi®i|fn>«|£ (»<J 1 X 1 0 l^atoms/cuS) J:ytfb5<B<, «i73:-yN©^!l 
S ft S n > ©i^SS® b < e> tlT V % S r t A^si^ ^ ^ 7t ^ 

[0 0 7 7] 

(ifc«iEM2 : Se*©»H^T{CfcJ-tSPB SIK?^^+||g^Ml©#H^T{Cfe(t 

■5C vD^aa) 
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tJ&*®#H^T (iKD>Jgfg5 0~8 Ong/m^) ^CfeV^T, IIJ6^J2i:|l«© 
A#H^T (5KD>'iiS4~l 3ng/m3) IligM 2 HI— CD^fl^tCT 

«$:07{Ca^Ufc„ 
[0 0 7 8] 

H 7 *^ ^ e> J: e) ic, p b s m?^^®a®itftcMipf®««#^^ i/ u n > 

a: -7\^®tC#H^cfj®iKP b, ^tl*^PB SIK?^j*®LtJfCVDS/U 

n ymitmmm.<D^(DiMmz j: o t p b s y 3 > tfiica 

fc-r^^^PB S]Ki:S«#igS5>U=i>i:®i^#S:-^tfi|Sl M-®#®ia«ISl^ 

3p^3i?n>ii^!^l. 2X1 0l^atoms/cm3^0t^1.gJi-SP B SMtt>®5p:^>l^n 

X 1 o^^atoms/cii|3{cMb:*:ilgtciev>'(B$:a^LTV'>.g>. 

[0 0 7 9] 

iiSl±4 X 1 0 l^atoms/cm^x- C V D J/ U 3 >gE-fb<feKJ^jSSPg-e©#ffl^tpCD 

5Kn>igSS: 1 5ng/m3js^T{cffli«fLfcig*, p B siKtf>®3jf n >tgs 1 X 1 
^atons/cii^icffiv'i'littcffliftis tvT w s r h ris o 

[0 0 8 0] 

(Jt«cM3 : ^I^Mi ®#H^T{cfet-JSPB SISJ^^+t¥*©#H^T{cew 
VD^S) 

SI^Ml®i'U->;i/-A#H^T (5}<n>?gS4~l Sng/m^) IC33V>T, 
#H^T (3Kn>jgS5 0—8 Ong/m^) ICfcVNT. ISiSM 2 i: H— ©^fefl^tCT 
B®CVDi/'j3>®f'ffcife|KS:2 0%HF*^?g-e^^K5£bfe^. iSi|SfPB S 
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[0 0 8 1] 

WCh. ^^0. 5 itim*-trCD/Jfn>CD^*&JS*li2 X 1 0^^atoms/cm^^lgV\>[i 
^^L, gg^O. 5 A4mJ«JhC3DPB SK*CO/Kn>(3D^*&iiSj^8 X 1 O^^atom 

SSrl 5ng/cii^J5i^Ttcfflix.:^*cMT'fTofc(Z)T% PB SKi:«S#^SS/U=r> 

^<DJ^#S:-g-t^i[gl Mm(Dtti(Z)/Kn>(Z)^i&igSti*?J 1 . 5X1 0 ^^atoms/cm^ 
Tfey, i^m^^^^^tyV:=iyfp(D:^uy(D^i^mm (*&2X1 0 ^^atoms/cm 

[0 0 8 2] 

> P B s m?g^^cDK*^ n >?iStc (5 h ^ ^ ^x. & V ^ r i: e> ti 

[0 0 8 3] 

{Jt«M4 : t¥5R(D#H^T^CfeltePB S]^^^+C vD^a-a) 
fi&3feO#ffl^T (3KD>iiS5 0 — 8 Ong/m^) lCfeV^T. 2 ^ 

[0 0 8 4] 

U =r > ^ CD^#:6^ oftf*/}^ n > C V D U n > mit^m tPBsmt 

(Dnm im^m^o pLm) f)^^<DitM^uy<Dm.mz^^x. miRxfms tit 
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©J^^Sr-g-tjifil fim(D^(D-^ay<D^i^mm. (*!>4 X 1 0 ^^atoms/cm^) itjf[. 
g?-rsa«*M^S/y 3>c}J©jJfD>CD¥i%?gSf (*&1. 5 X 1 0 l^atoms/cm^ 
) lC*fL, feJ:-?-2. 5 X 1 O^^atoms/cm^^Jf jnUTV>S„ 
[0 0 8 5] 

^Cfe^^T3 X 1 0^'^atoms/cni3je4Tt?fe.SZ:i:*«^e>tl-&. 
[0 0 8 6] 

04~H9fCfcV^T, cf:5^:®fa^{i#MT% #Bo:fefi!l{i P B S * 
Mli»«*^^2^U3>-e*)S. 07, 08S:tX@9 ^cfc^^T> ^f-f-i2 0{i3i 

[0 0 8 7] 
(Jt«M 5 ) 

^s«i«ic^^tts?AT-2oo-Ks, i^mm'p^my^ n^ii B:^mmm^^t± 

igASTC-5 6-9 5, : H**l«iiK^^a«D S - 6 0 

0-3 l-REA-2 0, ?Emm^^my>(JV^ H*M«i«^^ttiSASTC 
- 5 6-9 5, i7 U->>n/-A|^ULPA : H *^g«S»^^aaSNMO - 3 2 0 
) S:MVV ^1.M«8®ffl*7 0 0 Om^/hr T-e©£b:fj?:^1>^ffilC*f b 1 0 ~ 2 0 mm 
HgOCDimffi^^^, SM*i®M*3 7 5 0 OnVhrT-eOffisdli^t^BElcM b 1 5 
~2 SraiHgOCDJnBtl^MJtt^^ U->;i/-A®l^jBtS:3. 0 — 4. 0 (Cigjg L 

[0 0 8 8] 

x-/N«taS:fT*o;t2l^:6, ^ai-/A^C®»f -S^Kn^^gSS: 1 x l O^^atom 
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[0 0 8 9] 











10 — 3 0 


10-^30 




2 0 5 0 


3 0 6 0 


# 


3 0 ^ 6 0 


5 0 ^ 7 0 


m ^ 




5 0 — 8 0 



[0 0 9 0] 

^ U->;i/-A (ffi*fMS : 30~50X. jglg: 25'C±3'C, ff?tj : 

+ 3~5iuDAq, d<n>ig«: eOng/m^) fttC 2 ^|S;S[S bfcS^©^*S^^i: 

'>3:-/^*®CD/K^^'(D#**®|g#S: S IMS (^fi: IMS-4F, 

a 

[0 0 9 1] 

(atoms/cm^) $: 2 ^ H«{C S I M S VNTlBIg b> H#OD^ODg|^S: 

01 stc^f j:e»tc:^»®tcffigbfeo 01 3^c^^$ti^<fce)jc. mm^m^ 

[0 0 9 2] 

[5gRa<z)i5&^] 
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S 3 i: jb^ * V > i: V > o ^» $ ti . 

[0 0 9 3] 

© U 3 > i - /N© JgJg:S^SS:tf i/ U 3 > a: tf ^ i/ ^ ;i/ >^7 X - /\ CD 

# ^ a: -yN SrSflS T-^^o^^ J: < KJt-e^ . 
[0 0 9 4] 

aim^^m^^-rmmmx'. (a) tti/un^^/x-^'N, (t) tti/U3>'?ai 

->'MC#^Si/U n>®5:Jg^Lfc^^ffi, (c) li (b) ©i/'J 

«®©#^^2/U3>« (PBSK) Jhfcse^fccvDS/Un^^-fb^K&Jg^ 

^tt? (e) (d) ©4^M*''e>£/y 3>'?ai-/N®*ffi{Cxtr^f^i>^r;i/MS:?^ 
fig b fc^^ffi S: ^ti-?tt5^-r . 

[03] ^^WOTi^ U->;i/-AM^^I8fiiS:5^-rilEBSI5i^0-efeS„ 

[04] mmmnzi5\,-^^m.m<Dm'^:^\^izM-t^^mfp<Di^uymmi: 
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[06] ^mm2izi5»mn(osi^:^f^izMt&mm(Dt^nymmi 
[08] immz\ziini>umu^:^^\zm^mm<j>r.uywim^ 

[01 0] ^^*ffl^/y^>^7x-y^st;2/y=I>x^^^it^i/^;^.^a:_7^ 

®i?5t#«IS:5^tiiraT% (a) «$/ y 3>^.x-7v (b) tti>y=i>^7x 
-Afc#^^5/yn>M^?gfigLfc«^. (c) « (b) ®i/yn>^7x-A© 
#H®#^Si>y3>« (PBSK) ±{CSP>icCVD2/y3>®ftig,KS:jg^ 

-S:?^ (e) (d) ®^^^ffiA^e.i/y^>^;x-7^os®^cxl^^ifi/^;^M&?g 
[011] t¥*0 y - AM^iii^fii®-M^5t^m^^0T'* 

[012] mLm2\zm^^^~}\aiwmn}L^:^-nifsuym^ 

i: © W# Sra^-f y 5 7 T' S . 

[01 3] *MM3{cfe(:r5«^#H^pf»©5}?n>JgSi:i/y3>^;x- 

[^?■^0^^] 

12, 12a:$W^ii, 1 4 : y A, 1 6 : CVD^tta^, 18 
:CVD^ft^, 20:PBSK?^^^, 22:PBS^#^. 24:CVD^!i 

mmw^m. ^^o-.wm.. 2 s :«i=^i^y->^_^, 30:cvDiifi, 

32 : PBSKJg^mj^a 34:|g«{S, 3 6 : y - 3 

8 : P B S^fi, 3 9: XTS^mfflsgfg, 4 0 : 4 2 : ^FM^rl^^^g 

, 4 3 : lajRyt^r 44:SM«|, 4 6:^lX7A'f^, 4 8:^2x7^' 
^•Zf. 5 0 : ®3X7A-^-^. 5 2, 5 8 : tpfSfg^ ^> ;i/iSf, 54, 5 6 :7r 
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16a, 16b, 18a, 20a, 20b, 22a, 24a, 26a, 28 
a, 30a, 32a, 34a, 36a, 3 S a : y ^ JV^ . 16x, 16y 
, 1 8x, 20x, 20y, 2 2 x : tKD > l/XXT :7 >r . 5 2 x, 5 8 x 
: /Ka^L/Xtf^ttlB^-f ;L't5?. 4 0 x, 4 4 x : 3Ka>®S>^>r 62, 6 

2a:PBS]R. 6 4 : C V D i> U =i >»^t:^K> 6 6 : oi tf^ ^ 6 
8, 6 8 a : W®PB saf^a:tf^:^^$/^;i/^x-y\. 7 0, 7 2 : 9 8 

: ':fi':7^jv9. 99:n-;bv>r;i/^. 99x: jjiuyi^xu-jvy^tjv^^ 

1 0 0 : $/Un>^7x-7\SgitXg. 1 0 2 : PB SKjf^^XS. 104:CV 
DK?^^XS. 1 0 6 : n:tr^$?^^'Y;i/«^SX@. 1 0 8 : WS P B S 
tf^:3pS/^;i,i^:n-A^ffibXS. 12 0: Oltf ^ :^^>-y;I/M^:SX@'^OD P B 
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mm 



V 'J 3 > -t? I — / N^itX^ 

PBS mmfS.jim 

i 




I 



X e ^ ^ V A' 



I 



1 



[02] 



(a) 
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(b) 



70 -V 




(c) 



70^ 
72 ~ 



(d) 




(e) 



70-^ 
12^ 



68 



[03] 



2 
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[04] 



#^ 11—277255 




0.0 0.5 1.0 1.5 2.0 

M ^ (microns) 



4 
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#¥l 1 -2 7 7 2 5, 



[05] 




0.0 0.5 1.0 1.5 2.0 

M (microns) 



5 
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6 
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#¥1 1 



- 2 7 7 2 5'i 



[0 7] 




(OO/SUIO^B) Sfg< Qijf 



7 
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^ ^ (microns) 



8 
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[H9] 



1 1-2 7 7 2 5^ 




9 
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[® 1 0] 



(a) 
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[013] 
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o o o o 
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imnm m i 



1 
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4f ^ 1 1-2 7 7 2 



1 1 ^ mmm ^277255# 

59900951601 

n-^J- 17 3 0 

11^10^ 4H 



390004581 

e^MiRSfMgCgFMwrMra 7 6 2 S«i 
591037498 

«lFSMiSm:*:*Mf^ l 3 9 3 

000214928 

mm^fpmmmmm^±^m^mmm 5 9 6 

— 2 



000190149 

*J^a5=Ff^BgE*,©f^ 1 T B 4 # 2 # 

*»A 
100080230 

m^a5fiSlx*«fig3TS 7#8-^ ^#K'/I/3 
0 2# 5MSiei#fF*»m 
M— 



1 
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m m A 



[390004581) 



g^^H 1990!^ 8^290 



mWEl^ 2000-3087632 



11—27725 



m ® A 



mm-^ [591037498] 
1 . ^M¥M a 1991d^ 1;^31B 

ft m ^i^mmmwiz^mi^ 1393 mm 
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m m A 



£S[I#-^ [000214928] 
1 . ^M^E H 1990^ SM23 B 



3 
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ffi S A 



iSlJS-g- [000190149] 
1. W^M^MB 1990^ 8M 70 

ft m *:^ll^f^HE^0Df^lTB4#2# 



ffiSE^ 2000-3087632 



